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57 . ABSTRACT 
A portable filtration system for a deep fat fryer capable 
of operation in a stationary mode in which the filtration 
process is conducted internally within the fryer. The 
filtration system may alternatively be operated in a 
portable mode in which an external wand is used to 
return the filtered oil to the fryer or other vessel such as 
a disposal vessel. 

6 Claims, 4 Drawing Sheets 
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1. 

FRYER FLTRATION SYSTEM 

BACKGROUND OF THE INVENTION 
1. Field of the Invention. 
The present invention relates to fryers and more par 

ticularly to filtration systems for such fryers. 
2. Description of Related Art. 
Commercial "deep fat’ fryers used in restaurants and 

other institutions contain several gallons of oil which is 
heated to a high temperature to fry various foods such 
as french fries, chicken and fish. Typically, the same oil 
is used over and over again until it deteriorates to an 
extent which requires replacement of the oil. Deteriora 
tion is caused by contact with the air and the carboniza 
tion of food particles retained in the oil. To extend the 
life of the oil, the oil may be filtered on a regular basis 
which counteracts the deterioration of the oil. 
Two primary types of oil filters used today for deep 

fat fryers are manual and mechanical filters. In essence, 
manual oil filters are sophisticated straining devices. 
They include a mesh netting carried by a wire frame. In 
use, the oil is removed first from the fryer heating ves 
sel, and is then poured through the manual filter into a 
larger container, filtering the oil as it passes through the 
filter. The oil is then manually returned to the fryer 
from the large container. 

In mechanical filters, the oil is transferred (typically 
by gravity flow) to a vessel containing a filter and the 
filtered oil is returned to the fryer usually by means of a 
pump. One advantage of mechanical filters is that the 
operator's contact with the oil which can be quite hot is 
minimized. In addition, the oil's contact with the air is 
also minimized. Still further, mechanical filters are usu 
ally faster and more efficient than manual filters. 

However, mechanical filters are also typically consid 
erably more expensive than manual filters. In one prior 
design, a mechanical filter is built into each fryer. In a 
kitchen having several fryers, the added cost of a me 
chanical filter for each fryer can be substantial. To 
reduce the cost of the filters, some prior designs have 
used a single built-in filter which is shared by more than 
one fryer. Such systems usually have a number of con 
duits and valves between the filter and the various fry 
ers, for selectively transporting the oil back and forth 
between the fryers and the filter. However, in order to 
minimize the length of such conduits, it is usually neces 
sary to place the fryers side by side and to limit the total 
number of fryers connected to any one filter. 
Another type of mechanical filter, the portable filter, 

does not impose these limitations. A portable filter, 
which is usually transported upon a wheeled cart, may 
be moved from fryer to fryer to filter the oil at each 
fryer in turn, allowing the servicing of all the fryers in 
the kitchen regardless of the placement of the fryers. To 
filter the oil of a particular fryer, the filter is wheeled 
underneath the vessel of the fryer and the used oil is 
allowed to drain by gravity flow through a filter into a 
holding vessel in the portable filter. A pump pumps the 
filtered oil back to the fryer heating vessel through a 
flexible hose (typically referred to as a “wand'), the 
outlet of which is placed into the fryer vessel. 
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One disadvantage of portable filters is that the use of 65 
the flexible hose or wand to return the hot oil to the 
fryer increases the chance of contact of the hot oil with 
the operator. In addition, the portable filter can obstruct 

2 
aisles while it is placed in front of a fryer to perform the 
filtration operation. 

In addition, some portable filters require a separate 
storage area. In some prior designs, the fryer and porta 
ble filter are designed in a manner which allows the 
portable filter to be stored underneath the fryer. How 
ever, because of the external wand, the portable filter 
typically cannot be enclosed completely within the 
fryer while the filtration operation is in progress. More 
over, it is often necessary to provide a wall power outlet 
in the vicinity of each fryer to power the portable filter. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
improved filter system obviating, for practical pur 
poses, the above mentioned limitations. 
These and other objects and advantages are achieved 

in a filter system for a fryer which, in accordance with 
a preferred embodiment of the present invention, in 
cludes a portable filter which may be connected to a 
fryer in a "built-in' (or stationary) mode to filter the oil 
of the fryer internally. Once the filtration process is 
completed, the filter may be readily disconnected from 
the fryer, moved to another fryer and reconnected in 
the stationary mode to filter the oil of that fryer. Alter 
natively, an external flexible hose or wand may be 
readily attached to the filter, allowing filtration in a 
"portable' mode. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of a deep fat fryer and 
filtration system in accordance with a preferred em 
bodiment of the present invention; 

FIG. 2 is a side schematic diagram illustrating the 
plumbing interconnections of the system of FIG. 1 in a 
stationary mode of operation; 
FIG. 3 is a front schematic diagram illustrating the 

plumbing interconnections of the system of FIG. 2; 
FIG. 4 is an exploded isometric view of the filtration 

system of FIG. 1; 
FIG. 5 is an exploded isometric view of the deep fat 

fryer system of FIG. 1; 
FIG. 5A is a partial view of a bracket of the fryer of 

FIG. 5; 
FIG. 6 illustrates a flexible hose adapted for use with 

the filter system of FIG. 1; and 
FIG. 7 is a schematic diagram illustrating the fryer 

and filtration system of FIG. 1 in a portable mode of 
operation. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring first to FIG. 1, a deep fat fryer and filter 
system in accordance with a preferred embodiment of 
the present invention is illustrated generally at 10. The 
system 10 includes a deep fat fryer 12 and a removable 
filter system cart 14 which resides below and within the 
housing of the fryer 12. The fryer 12 includes an open 
vessel 16 in which shortening or oil is heated to a high 
temperature for purposes of frying food. The food to be 
fried is placed in an open-mesh wire basket such as that 
illustrated at 18 which is then lowered into the fryer, 
submersing the food in the hot oil. 
As previously mentioned, the oil through repeated 

use will begin to deteriorate as a result of food particles 
remaining in the oil after the cooked food is removed. 
The filter cart 14 removes these particles of food to 
extend the life of the oil and improve the quality of the 
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taste of the food. As will be explained in greater detail 
below, the filter cart 14 may be operated in a "station 
ary' mode wherein the filtration operation is carried 
out with the filter cart 14 concealed completely below 
the fryer 12 as illustrated in FIG. 1. Once the filtration 
operation has been completed, a door 20 of the fryer 12 
may be opened, allowing the filter cart 14 to be discon 
nected and removed from the fryer 12 and moved to 
another similar fryer. At that fryer, the filter cart 14 can 
be reinstalled in a manner similar to that illustrated for 
the fryer 12 and the filtration operation can be repeated 
for the second fryer. In this manner, the oil of each fryer 
in the kitchen can be filtered in turn as if each fryer had 
its own "built-in' filtration system. Consequently, as in 

10 

a typical built-in system, contact between the hot oil of 15 
the fryer as it is being filtered and the operator is mini 
mized for added safety. In addition, the filter cart 14 
does not obstruct the aisle in front of the fryer 12. Fur 
thermore, the filter cart 14 can be quickly and easily 
removed and reinstalled at other fryers eliminating the 
expense of duplicating the filtration system for each 
fryer. 

In an alternative mode referred to herein as the "por 
table' mode, the filter cart 14 may be coupled to a 
flexible hose or "wand' such as that indicated at 22 in 
FIG. 6. The wand 22 allows the filter cart 14 to be used 
as an oil disposal system, transporting spent oil from a 
fryer to a disposal receptacle. In addition, the wand 22 
may be used as a filtered oil return hose so that the 
filtration system 14 may be used to filter the oil of a 
variety of different fryer configurations as shown sche 
matically in FIG. 7. 
FIGS. 2 and 3 are schematic diagrams illustrating the 

plumbing interconnections between the fryer 12 and the 
filter cart 14 in the stationary mode. As best seen in 
FIG. 2, the fryer heating vessel 16 includes a drain pipe 
40 having a downwardly extending outlet 42. When the 
filter cart 14 is placed under the fryer 12, the outlet 42 
of the fryer vessel drain pipe 40 is received by an up 
perly extending inlet 44 of the filter system cover 46. 
Upon opening of a valve 48, hot oil is allowed to drain 
out of the fryer vessel 16, through the fryer drain pipe 
40 and into a filter pan assembly 50 of the filter cart 14. 
The filter assembly 50 contains screens and filters for 
removing food particles and other contaminants from 
the oil. 
To transfer the filtered oil back to the fryer vessel 16, 

the filter cart 14 further includes a pump 52 having an 
inlet 54 coupled by a conduit 56 to a sump inlet 58 
depending from the bottom of the filter pan assembly 
50. Oil passing through the filter pan assembly 50 is 
collected at the sump inlet 58 and is drawn to the pump 
52. A discharge outlet 60 of the pump 52 is coupled by 
a conduit 62 to a quick connect/disconnect coupler 64. 
This connect/disconnect can be a simple manual de 
vice, but is preferably one such as that manufactured by 
Snaptite, Model Nos. 23-1C8-8FV and 23-N8-8FV. The 
coupler 64 couples the pump discharge conduit 62 to 
one end of a conduit 66, the other end of which is con 
nected to the fryer vessel 16. Thus, after the oil drains 
from the fryer vessel 16 into the filter pan assembly 50, 
the oil is filtered and then drawn from the bottom of the 
pan assembly 50 by the pump 52 and returned back to 
the fryer vessel 16. Closing the drain valve 48 allows the 
pump 52 to refill the fryer vessel with the filtered oil. 
As shown in FIG. 2, in the stationary mode, the filtra 

tion process is conducted entirely within the fryer 12. 
The door 20 of the fryer 12 can remain closed, except as 
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4. 
may be required to operate the drain valve 48 and an 
on/off switch 68 such that the aisle in front of the fryer 
12 is not obstructed. Moreover, the chances of hot oil 
accidently contacting the operator during the filtration 
process is correspondingly reduced. 
Once the filtration process is completed, the pump 

return conduit 62 can be disconnected at the coupler 64 
from the fryer vessel return conduit 66. The filter cart 
14 may be then removed from the fryer 12, rolled to 
another fryer and reinstalled to internally filter the used 
oil as shown in FIGS. 2 and 3. 
The construction of the filter system cart 14 of the 

illustrated embodiment is shown in greater detail in 
FIG. 4. The filter pan assembly 50 of the filter cart 14 
includes a generally rectangular holding pan or vessel 
70 which is open at the top. The filter pan assembly 50 
is mounted on four caster wheels 71 which allows the 
cart 14 to be easily moved as needed. A filter screen 72 
placed in the bottom of the filter vessel 70 supports and 
spaces a filter paper 74 of similar dimension from the 
bottom of the filter vessel 70. The filter paper 74 carries 
a filtering medium such as diatomaceous earth or other 
powders which, when combined with the paper, forms 
the primary filter. A retainer ring 76 secures the filter 
paper 74 in the bottom of the filter vessel 70 atop the 
filter screen 72. A second screen 78 often referred to as 
a "crumb catcher' is supported at the top of the filter 
vessel 70 by a set of protruding tabs 80 which engage 
the top rim 82 of the filter vessel 70. Covering the filter 
pan assembly 50 is the lid 46 which defines the filter pan 
assembly inlet 44. The inlet 44 is surrounded by up 
standing vertical walls 84 supported by the lid 46. A 
raised portion 86 of the upstanding walls 84 receives the 
downwardly extending outlet 42 of the fryer vessel 
drain pipe 40 when the filter cart 14 is fully inserted 
underneath the fryer 12 as shown in FIG. 2. The lid 46 
together with the upstanding inlet walls 84 act to pre 
vent back splashing as the hot oil drains into the filter 
pan assembly 50. In addition, the lid 46 retains some of 
the heat and vapor of the oil as it filters through the 
assembly 50. 
The hot oil is drawn through the various layers of the 

filter assembly by the force of gravity in combination 
with a suction exerted by the pump 52 contained within 
a pump housing 90 of the filter cart 14. As the oil col 
lects at the bottom of the filter pan 70, the oil is drawn 
through the sump inlet 58 and the conduit 56 to the 
pump inlet 54. The pump 52 discharges the oil through 
an outlet conduit 62 to the male quick disconnect cou 
pler portion 92 of the filter cart 14. The male quick 
disconnect coupler portion 92 couples to the corre 
sponding female portion 170 of the fryer return conduit 
66 (FIG. 2), completing the return line to the fryer 
vessel 16. 
The pump 52 of the illustrated embodiment is a gear 

oil pump and is powered by an electric motor 94 and 
energized upon actuation of the on/off switch 68. A 
power cord 100 of the motor 94 is plugged directly into 
an internal power outlet 102 of the fryer 12 as shown in 
FIG. 5. Should the fryer 12 use shortening or other 
heating oils which solidify at room temperature, the 
conduit 56 contains heating elements powered through 
electrical conduits 96 and 98, which prevent clogging of 
the conduits 54 and 56 and pump 52 as the oil is being 
filtered. The above described internal power and oil 
return line couplings allow the filtration process to be 
performed in a completely "internal' mode eliminating 
the need for the door 20 of the fryer to remain open 
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during the filtration process and the need for external 
power outlets. 
FIG. 5 shows the construction of the fryer 12 of the 

illustrated embodiment in greater detail. The fryer 12 
includes two generally rectangular vertical upstanding 
walls 150 and 152 which are secured in a spaced rela 
tionship by a generally U-shaped bracket 154. The 
bracket 154 is formed from sheet metal which is folded 
and welded to assume the "upside-down' U-shape illus 
trated in FIG. 5. The U-shape of the bracket 154 pro 
vides clearance to allow the filter cart 14 to be inserted 
underneath the fryer 12 as shown in FIG. 3. The U 
shaped bracket 154 also, when combined with other 
elements of the fryer including the walls 150 and 152, 
forms the structural frame of the fryer. Addition of the 
door and back generally form the fryer housing. 
The drain pipe 40 of the vessel 16 includes a valve 48 

which is actuated by a push rod 156 which extends to 
the front of the fryer 12. An elbow 160 couples the 
valve 48 to the outlet 42 of the drain pipe 40. Thus, 
when the filter cart 14 is inserted underneath the fryer 
12 with the outlet 42 of the drain pipe 40 received 
within the inlet 44 of the filter pan assembly 50 (FIG. 2), 
the valve 48 is opened allowing the oil to drain into the 
filter cart 14. 
Once all the oil has drained from the vessel 16, the 

valve 48 can be closed while the filtered oil is pumped 
back into the vessel 16 through the return conduit 66. 
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The return conduit 66 includes the female half 170 of 30 
the quick disconnect coupler 64 (FIG. 2) which couples 
with the male quick disconnect coupler portion 92 
(FIG. 4) of the discharge conduit 62 of the filter cart 14. 
The other end of the return conduit 66 is coupled to an 
oil return orifice 176 at the back of the vessel 16. 
Gas is admitted to the fryer through a gas valve 180 

which controls the flow of gas to a manifold 182. The 
manifold 182 has a plurality of orifices 184 which each 
inject gas vertically into a burner, an example of each is 
indicated at 186. The burner 186 mixes the gas with air, 
the amount of which is controlled by an air shutter 190. 
The mixture of air and gas is ignited such that the flame 
resides on the back side of each burner 186. The flame 
of each burner is injected into an associated tube 192 
defined by the underside of the vessel 16. The combus 
tion of the air and gas mixture continues as the mixture 
flows through the tubes 192 which are connected at the 
other end to a common collector box or flue assembly 
194. Within each combustion tube 192 is a diffuser 196 
which slows the flow of the air and gas mixture. 
To ignite the air and gas mixture, the fryer 12 in 

cludes a pilot 197 and an electronic spark module 198 
having an ignition sensor 200 coupled by an ignition 
sensor cable 202. A thermopile 204 or a thermocouple 
206 provides a safety interlock for the pilot 197. A trans 
former 210 steps down the voltage to a level appropri 
ate for the control devices. 
The cooking temperature of the oil is set at a tempera 

ture control panel 214. The temperature of the oil is 
sensed by an operating thermostat sensor 216 or 218. 
The high temperature limit sensor 220 is used to shut the 
fryer down should an unsafe operating temperature be 
approached. A temperature controller 226 is mounted 
within the bracket 154 as shown in FIG. 5A. 
The fryer 12 is selectively mounted either upon cas 

tor wheels 230 or fixed legs 232, depending upon the 
requirements of the installation. A lid 234 is provided to 
cover the vessel 16 when the fryer 12 is not in use. 
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6 
As previously mentioned, the filter cart 14 of the 

present invention may also be used in a portable mode in 
which it is disconnected from the fryer 12. FIG. 7 illus 
trates the portable mode in greater detail. As shown 
therein, the pump discharge conduit 62 of the filter cart 
14 is connected to the wand 22 of FIG.7 rather than the 
vessel return line 66 of the fryer 12. The wand 22 is a 
flexible hose having a nozzle 300 which may be inserted 
directly into the fryer vessel 16a through the open top 
of the vessel. In this manner, the filter cart 14 can be 
used with a variety of different fryer types which may 
not have a built-in vessel return line such as that indi 
cated at 66 in FIG. 2. The wand 22 also has a handle 302 
which allows the wand to be more safely handled. To 
facilitate the coupling and uncoupling of the wand 22 
with the pump discharge conduit 62, the wand 22 has a 
female quick connect/disconnect coupler portion 304 
which is adapted to readily connect and disconnect 
with the male quick connect/disconnect coupler por 
tion 92 (FIG. 4) of the filter cart 14. 
The soiled oil may be drained from any fryer vessel 

such as 16a through a vessel drain pipe 4.0a in a manner 
similar to that described above for the stationary mode 
or may drain into the filter cart 14 with the filter cart lid 
46 removed as shown in FIG. 7. Should the oil of the 
fryer 12 need replacing, the filter cart 14 can be used to 
transport the spent oil to a disposal receptacle and the 
oil may be pumped into the disposal receptacle through 
the wand 22. 

It is seen from the above that the present invention 
provides a highly versatile filtration system for deep fat 
fryers, which may be used in a stationary mode in which 
the filter functions in a manner similar to that of built-in 
filters. However, the filter can be readily disconnected 
from a particular fryer and reconnected to another fryer 
to function again in the stationary mode. Alternatively, 
a wand can be attached to the filter wherein the filtra 
tion system can be operated as a portable system. 

It will, of course, be understood that the modifica 
tions of the present invention, in its various aspects, will 
be apparent to those skilled in the art, some being appar 
ent only after study and others being manners of routine 
mechanical design. For example, plumbing can be in 
stalled in a number of fryers so that a filtration system in 
accordance with the present invention can be used to 
filter each of the fryers without moving the filter cart. 
Other embodiments are also possible, their specific de 
signs depending upon the particular application. As 
such, the scope of the invention should not be limited by 
the particular embodiment herein described but should 
be defined only by the appended claims and equivalents 
thereof. 
What is claimed is: 
1. A fryer having a vessel for heating oil, a frame for 

supporting the vessel and a housing for enclosing the 
frame; 

a low profile cart adapted to be removably-received 
within the fryer frame and housing and underneath 
the fryer vessel, the cart having a vessel for receiv 
ing oil from the fryer vessel, a filter for filtering oil 
from the fryer vessel and a pump for pumping oil 
from the cart vessel back to the fryer vessel; 

wherein said fryer vessel has an oil return orifice and 
said fryer has a return conduit internal to the hous 
ing coupled to the fryer vessel orifice and wherein 
said pump has a discharge outlet and the cart has a 
discharge conduit coupled to the pump outlet; 
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wherein said system further comprises means for 
selectively coupling the fryer return conduit and 
the cart discharge conduit together so that filtered 
oil may be pumped from the cart vessel to the fryer 
vessel internally via the cart discharge conduit and 
the fryer return conduit when the fryer return 
conduit and cart discharge conduit are coupled 
together; and; 

wherein the frame of the fryer includes two upstand 
ing wall portions and an inverted U-shaped bracket 
joining the two wall portions, the center of the 
bracket providing sufficient clearance to allow the 
filter cart to pass under the bracket. 

2. A fryer and filter system comprising: 
a fryer oil vessel for heating oil; 
a frame supporting the fryer oil vessel, the frame 

having two upstanding frame panels and a bracket 
joining the lower portions of the frame panels 
below the fryer oil vessel so as to support the up 
standing panels in the upstanding position; 

a low profile filter unit adapted to be removably 
received within the space immediately below the 
center of the bracket, the filter unit having an oil 
reservoir for receiving oil from the filter oil vessel, 
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8 
a filter for filtering oil from the fryer oil vessel and 
a pump for pumping oil from the filter oil reservoir 
back to the fryer oil vessel; 

oil flow conduit coupling the output of the pump to 
the fryer oil vessel; and 

means for selectively coupling the oil flow conduit so 
that filtered oil may be pumped from the filter unit 
to the fryer oil vessel internally within the housing 
via the oil flow conduit. 

3. A system as in claim 2 wherein the fryer oil vessel 
is supported along the top portions of the two frame 
panels and the bracket provides lateral support to main 
tain the panels in an upstanding position. 

4. A system as in claim 3 wherein the bracket is an 
inverted U-shaped bracket joining the panels adjacent 
the lower edges of the panels wherein the center of the 
bracket provides sufficient clearance to allow the filter 
unit to freely pass under the bracket. 

5. A system as in claim 4 wherein the pump is in 
stalled on the filter unit in a position at or below the 
height of the filter oil reservoir. 

6. A system as in claim 2 wherein the bracket is 
formed from folded and welded sheet metal. 
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